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Overweight and obesity are global public-health problems and unhealthy restaurant meals have been
identiﬁed as one contributing factor. Given the increase in restaurant meals and the number of chefs
and restaurants throughout the world, small changes in restaurant meals can have a large public health
impact. However, to ensure that chefs and operators are able to provide changes that diners will accept
and ﬁnd appealing, an understanding of diners’ desire for healthier menus items and the barriers faced in
choosing healthier meals is required. As such we conducted an international consumer study to identify
these barriers and needs. A cohort of restaurant diners was recruited from ten countries: United
Kingdom, United States of America, Germany, Poland, Turkey, Russia, Brazil, South Africa, Indonesia
and China (n = 5000, aged 18–65 years, 50% females). Participants completed a comprehensive web-
based questionnaire on aspects related to healthy eating at restaurants. Globally only 18% of the sampled
diners were strongly satisﬁed with current healthy options on restaurant menus. Among the diners there
was a preference to have ‘‘slightly healthier’’ options. The top 3 small changes that these diners wanted to
see included on restaurant menus to make them healthier included: steamed, baked or grilled instead of
fried, fresh ingredients used, and served with plenty of vegetables. Taste, price and satiation were seen as
key barriers to current healthy options. Diners had clear preferences for when they wanted to see healthy
items on the menu in terms of time of day, time of the week and occasions. Country, age and gender had a
large inﬂuence on preferences, while personal factors such as diet type, family status and food reactions
had minimal inﬂuence. In the current study, diners were largely unsatisﬁed with current healthy options
and clear barriers and triggers for healthier meals were identiﬁed. Nutritionists, dietitian, chefs and man-
agers working for restaurants and other out of home food services can leverage these insights to provide
healthier and appealing meals.
 2015 The Authors. Published by Elsevier Ltd. This is anopenaccess article under the CCBY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Since 1980 rates of obesity have doubled globally, in 2008 more
than 1.4 billion adults aged 20 and over were overweight and 500
million of these were obese (World Health Organisation, 2014).
Overweight and obesity are a central public health issue as they
are known to increase the risk of morbidity and mortality from dia-
betes, cardiovascular disease, musculoskeletal disease and some
cancers (American Heart Association, 2013). These diseases impact
quality of life and contribute to burgeoning health care costs. For
example, in the USA the national cost of overweight and obesity
combined has been estimated at $148.9 billion (Gilden Tsai,Williamson, & Glick, 2011). Overweight and obesity are largely
preventable through lifestyle modiﬁcations, including calorie
reduction.
Food eaten in restaurants has a signiﬁcant impact on caloric
intake and therefore weight gain. One study showed that each
additional meal or snack eaten away from home adds an average
of 134 calories that day, compared with the same meals or snacks
prepared at home (Todd, Mancino, & Lin, 2010). Holding all else
constant, one additional meal eaten away from home each week
could result in about two extra pounds per year. The effect of food
prepared away from home on daily caloric intake is even more pro-
nounced in obese individuals. An away-from-home meal adds an
average of 239 calories to daily caloric intake for obese individuals
(Body Mass Index (BMI) greater than or equal to 30 kg/m2) versus
88 additional calories for those with a BMI less than 25 kg/m2
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increased frequency of eating away from home has been associated
with long-term weight gain (McCrory et al., 1999).
In the foodservice industry there are 17.5 million outlets around
the world with more than 500 billion transactions daily (Data
Monitor, 2013). With tens of millions of chefs and cooks in the
world preparing meals and each one cooking hundreds of thou-
sands of meals in their lifetime, it is clear that the food service
industry, and associated partners, have an opportunity to impact
on the global obesity epidemic.
Small changes can make a large difference at the population
level (e.g., reducing obesity) and over time many small changes
in dishes could also make a difference at the individual level
(e.g., helping individuals to meet daily nutritional recommenda-
tions). Given the large number of chefs and operators in the world,
making small changes in their top dishes could really add up to
make a big difference toward energy intake and the overweight
and obesity epidemic. Moreover, behavioral economists suggest
that ‘‘nudging’’ people to make small changes is the key to treating
obesity as these changes are achievable and sustainable as well as
promoting self-interest (such as choosing healthier foods) without
taking away freedom of choice (Heshmat, 2011; Thaler & Sunstein,
2013). Additionally, enabling environments play an important role
in overeating, therefore helping to provide a supportive environ-
ment to help individuals make it easier to make healthy choices
without relying on individual ‘‘will power’’ could be a realistic pub-
lic health approach applied to the food service industry (Wansink,
Just, & Payne, 2009).
The need for changes to current restaurant options to improve
the level of healthiness is clear for diners. However, to ensure that
chefs and operators are able to provide changes that diners will
accept and ﬁnd appealing, an understanding of diner’s desire for
healthier menus items and the barriers faced in choosing healthier
meals is required. To explore this, we conducted an international
online cohort study in 10 countries to understand current levels of
satisfaction with healthy options, evaluate what diners wanted to
see from healthy meals (extent of change toward healthiness, what
items should be included to make menu’s healthy and when they
want healthiermeals) and to evaluate the potential barriers of three
important facets of restaurant meals: price, taste and satiation.2. Materials and methods
2.1. Design and procedure
The study consisted of an online cohort conducted in the fol-
lowing 10 countries: United Kingdom, United States of America,
Germany, Poland, Turkey, Russia, Brazil, South Africa, Indonesia
and China. These countries were selected to provide a cross-section
of different cultures, economies and cuisines. Data was collected
during October to November 2011 using an online questionnaire,
received via an email link, which took approximately 30-min to
complete. This was completed using the participants own comput-
er in their own environment. The questionnaire had to be complet-
ed in one sitting and prompting was provided on incomplete
answers to reduce the occurrence of missing data. Participants
were recruited through an international online panel provider
(BrainJuicer), who was registered with the Data Protection Act.
Informed consent was provided by all participants and they
received a minor reimbursement for their time.2.2. Participants
A recruitment target was set for each country of a sample size of
500 adults aged 18–64 years with an equal representation of malesand females (total sample, n = 5000). The online participant panels
were stratiﬁed based on gender to enable cross-country compara-
bility. To ensure the relevant audience for the questionnaire, the
following inclusion criteria were applied: must eat a meal out of
home at least once a week (e.g., at a restaurant) and must not be
employed in the hospitality or marketing industry.
2.3. Questionnaire
A self report questionnaire was developed in consultation with
experts in food services, nutrition and consumer science. Questions
were developed, based on common themes seen in consumer and
food science research, to elicit information to understand diner’s
reactions to meals eaten away from home, their desires when din-
ing out, and perceived barriers faced in choosing healthier meals.
The term ‘‘healthy’’ was not deﬁned to respondents in the study
as we wanted to learn without the complications of deﬁnitions
what current diner’s wanted and what their barriers were. One
standard framework questionnaire was designed, which was then
adapted to each country for local foods, serving sizes and culture
by local chefs and nutritionists. When a language other than
English was used, this was then translated into the local language
by a professional service.
2.3.1. Socio-demographics and personal characteristics
Participants were asked about several personal factors which
may relate to eating at a restaurant. Participants reported whether
they had children living at home, whether they had food allergies
or intolerances and their main dietary preference: meat eater/
vegetarian/vegan/pescatorian (only eats ﬁsh as a source of pro-
tein). Finally, to understand the restaurant eating behavior of din-
ers, the participants were asked how often they chose healthy
menu items at restaurants and how often they ate at restaurants.
First, participants reported how often they chose a healthy option
from a restaurant menu on a 4-point scale (not at all often/not very
often/quite often/very often). Then participants reported how often
they ate at restaurants for breakfast, lunch and dinner: every day/6
times a week/5 times a week/4 times a week/3 times a week/2
times a week/once a week/once every 2 weeks/once a month/less
often and never. These were converted per meal occasion into
times per week to create a continuous variable (e.g., once a mon-
th = .25 times per week etc.). These three meal occasions were then
summed to create total meals eaten in restaurants per week.
2.3.2. Current satisfaction with healthier restaurant meals
To determine the current level of satisfaction that diner’s expe-
rience with currently offered healthy options, participants were
asked to what extent they agreed with the following healthy
options: ‘‘I am happy with the healthy options available when
eating out’’. Participants could answer on a 5-point scale (strongly
disagree/slightly disagree/neutral/slightly agree/strongly agree).
2.3.3. The needs of diners in choosing healthier restaurant meals
We asked the participants howmuch change they wanted, what
they wanted changed, and when they wanted it. Participants were
asked to rate their level of interest in seeing small healthy changes
in out-of-home meals by reporting the extent to which they agreed
with the following statement: ‘‘I would prefer to have slightly
healthier food options when eating out.’’ Participants could answer
on a 5-point scale (strongly disagree/slightly disagree/neutral/s-
lightly agree/strongly agree).
To establish which food options diners wanted to see in restau-
rants in order to make current restaurant menu’s healthier, par-
ticipants were shown a list of 20 items (presentation randomized
to prevent bias) and asked to select as many as applied. The items
consisted of:
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 Steamed, baked or grilled instead of fried.
 Prepared with healthy oils/fats.
 Locally grown.
 Produced ingredients.
Adding healthy ingredients:
 Plenty of vegetables.
 Fish dishes.
 Lean meat.
 Grilled vegetables.
Removing ‘unhealthy’ ingredients:
 Low in fat.
 Without additives.
 Lower in calories.
 Low in sugar.
 Gluten free.
 No cream based sauces.
 Not seasoned with salt.
Serving style:
 Right-sized portions.
 Smaller or half sized portions.
Offering alternative options:
 Healthier side dishes.
 Whole grain options.
 Vegetarian dishes.
To establish when diners are most interested in seeing healthy
items on the menu, they were asked to rate on a 4-point scale (not
at all often/not very often/quite often/very often) how likely they
were to choose a healthy item on the following occasions:
Time of day:
 Breakfast.
 Lunch.
 Dinner.
Time of the week:
 Monday.
 Tuesday.
 Wednesday.
 Thursday.
 Friday.
 Saturday.
 Sunday.
Events/purposes:
 When I am not feeling 100% healthy.
 When life is hectic.
 When someone else with me chooses a healthy option.
 When out on a business meeting.
 When I am trying to manage my weight.
 Depending on the weather.
 In preparation for a big event (e.g., wedding or holiday).
2.3.4. The barriers diners face in choosing healthy restaurant meals
Price, taste and expected satiation are important in getting din-
ers to select a dish from a menu; as such it is important to under-
stand how diners currently rate healthy options in terms of these
three facets. We asked diners to tell us howmuch they agreed with
the following three statements: ‘‘Healthy options tend to be more
expensive’’, ‘‘Healthy options on the menu usually don’t sound
very tasty’’ and ‘‘Often the healthy option is not very ﬁlling.’’Participants could rate each statement on a 5-point scale (strongly
disagree/slightly disagree/neutral/slightly agree/strongly agree).
2.4. Analyses
The majority of results are presented as descriptive statistics,
using percentages or means and standard deviations where rele-
vant. To test for differences based on socio-demographic or person-
al characteristics Chi-square analyses were used for categorical
outcomes and Analysis of Variances (ANOVAs) were used for con-
tinuous outcomes. Due to the large number of countries included,
it was decided for clarity of reporting to present all tables and ﬁg-
ures globally, as well as for individual countries. All analyses were
conducted using SPSS version 18.0 and signiﬁcant differences were
evaluated at a level of p < .05.3. Results
Characteristics of the participants are displayed in Table 1, for
the total sample and per country. More than half of the participants
globally had children under the age of 18 at home (58.4%), ranging
from 41.0% in the USA to 74% in China. Notably, almost one ﬁfth of
the population self-reported experiencing a food allergy or intoler-
ance; this was lowest in the UK and highest in Indonesia where one
quarter of participants reported an issue with food. Ninety percent
of the global population were meat eaters, China and Indonesia had
the highest proportion of non-meat eaters, with 13% and 15% of the
populations respectively only eating ﬁsh as a main protein source.
Interestingly, 66% of the population self-reported that they
‘‘very often’’ or ‘‘quite often’’ chose healthy meals. This was higher
in the (South-East) Asian regions, and lower in the European
regions. On average globally, these participants ate at restaurants
seven times per week; which was expected as this sample was
selected to ensure it focused on people that ate at restaurants.
China had the highest rate of restaurant eaters, recording on aver-
age 11 restaurant meals per week and the UK recorded the lowest.
Globally, lunch was the most popular meal eaten at restaurants,
where on average this was 3.3 times per week.
3.1. Current satisfaction with healthier restaurant meals
The level of satisfaction of diners, both globally and for indi-
vidual countries, is shown in Fig. 1. Globally, only 18% of diners
were completely satisﬁed with the current healthy options on
restaurant menus, with 43% noting room for improvement.
Chi-square analyses of independence showed that there were
signiﬁcant differences between the countries in terms of level of
satisfaction (v2 = 414.9, p < .001). Level of satisfaction was notably
highest in China and Indonesia, where 46% and 32% of diners were
completely satisﬁed with current healthy options. In the USA and
Germany this fell to only 10% of diners. Men were signiﬁcantly
more satisﬁed than women with current healthy options
(v2 = 4.16, p < .05) while age had no inﬂuence on level of satisfac-
tion (p > .05).
3.2. The needs of diners in choosing healthier restaurant meals
The reaction of the diners regarding whether they would prefer
to have slightly healthier food options when eating out is present-
ed in Fig. 2, the outcome is treated as continuous to provide a mean
rating. Both globally, and across all countries, participants were on
average above neutral in terms of their interest in the idea of small,
healthier changes to current restaurant menus. The global average
was just below ‘‘slightly agree.’’ The difference between countries
was signiﬁcant (F(1,9) = 22.9, p < .001). China and Brazil had the
Table 1
Background characteristics of participants (n = 5000; 500 per country).
Global USA UK Poland Brazil China S. Africa Germany Russia Turkey Indonesia
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Gender
Females 50.0 50.4 50.2 50.8 50.0 50.0 50.0 49.6 50.0 49.2 50.0
Age groups
18–24 years 14.8 5.6 6.4 20.6 27.8 11.2 14.2 11.0 15.6 13.6 22.0
24–34 years 36.6 17.4 28.8 49.6 37.4 53.6 28.8 30.4 44.0 43.2 32.6
35–44 years 24.1 15.8 23.8 17.4 21.4 27.6 25.4 26.6 24.0 33.8 25.6
45–54 years 16.0 26.2 25.0 9.2 10.2 6.6 22.2 22.8 13.8 8.0 16.2
55–64 years 8.5 35.0 16.0 3.2 3.2 1.0 9.4 9.2 2.6 1.4 3.6
Family situation
Children at home 58.4 41.0 47.8 62.4 56.2 74.0 58.4 45.6 70.2 63.8 64.8
Food reactions
Allergy/intolerance 17.1 14.0 7.8 15.6 19.4 22.6 24.4 12.0 16.6 13.8 25.2
Main dietary type
Vegetarian 2.7 2.4 4.0 1.0 3.4 3.2 1.4 4.2 1.6 .6 5.0
Vegan 2.0 1.2 1.2 .2 6.2 3.0 1.0 1.4 1.6 1.8 2.0
Pescatoriana 5.7 2.0 2.4 3.4 4.8 13.4 4.4 3.8 4.0 4.2 14.4
Meat eater 89.7 94.4 92.4 95.4 85.6 80.4 93.2 90.6 92.8 93.4 78.6
Frequency of choosing healthy
Very or quite oftenb 65.6 54.6 58.8 50.4 74.2 87.6 68.6 59.6 52.6 68.0 81.8
M ± SD M ± SD M ± SD M ± SD M ± SD M ± SD M ± SD M ± SD M ± SD M ± SD M ± SD
Restaurant meals per weekc
Breakfast 2.1 ± 2.3 1.4 ± 2.0 1.4 ± 2.0 2.2 ± 2.3 2.4 ± 2.6 4.3 ± 2.3 1.7 ± 2.2 1.7 ± 2.0 1.7 ± 2.2 2.0 ± 2.2 2.1 ± 2.3
Lunch 3.3 ± 2.2 2.3 ± 2.0 2.6 ± 2.0 2.3 ± 1.8 3.7 ± 2.4 4.2 ± 2.0 2.6 ± 2.1 2.8 ± 2.1 4.2 ± 2.0 3.5 ± 2.3 4.3 ± 2.2
Dinner 1.7 ± 1.7 2.0 ± 1.8 1.4 ± 1.7 1.3 ± 1.4 1.9 ± 1.8 2.5 ± 1.9 1.7 ± 1.8 1.3 ± 1.5 1.4 ± 1.5 1.5 ± 1.4 2.3 ± 2.1
Total meals 7.1 ± 4.8 5.7 ± 4.6 5.4 ± 4.6 5.9 ± 4.0 8.0 ± 5.0 11.0 ± 4.6 5.9 ± 4.6 5.9 ± 4.3 7.3 ± 4.1 7.0 ± 4.3 8.6 ± 4.8
a A pescatorian eats only ﬁsh as the meat source.
b This represents participants that reported they’’ very often’’ or ‘‘quite often’’ chose a healthy meal when eating out at restaurants.
c This is the average number of meals eaten out per week per individual meal occasion, and summed for ‘total meals’.
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Fig. 1. The level of satisfaction of guests with current healthy options on the menu.
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more interested in small changes than men, (F(1,1) = 31.8,
p < .001). There was also a signiﬁcant inﬂuence of age group with
diners aged 35–44 being the most interested in small changes
(F(1,4) = 8.2, p < .001). However, all groups were interested in small
changes but, these analyses just highlight that some groups were
relatively more interested than others.
To make useful changes in current menus it is important to
know what diners want included on restaurant menus to make
the offerings healthier and appealing. This will reﬂect a combina-
tion of what diners like, what they believe is currently missingfrom restaurant menus, and what they think deﬁnes healthy in a
dish. Table 2 shows the items that diners wanted to see in restau-
rants. Diners were most interested in seeing changes in prepara-
tion techniques. The highest ranking items globally were
‘steamed, baked or grilled instead of fried’ (64.0%) and fresh ingre-
dients used (63.6%). Plenty of vegetables, raw or cooked (59.0%)
and items low in fat (58.8%) were also popular. There were sig-
niﬁcant differences in selections based on country (v2 on top 3
items ranged from 95.6–218.4, p < .001). ‘Without additives’ was
high in the rankings for Turkey, China and Indonesia. Of the 20
changes listed in Table 2, globally, diners indicated that they
“I would prefer to have slightly healthier food options when eating out”  
Fig. 2. The reaction of guests to the notion of small changes in restaurant menu’s.
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on restaurant menu’s (SD = 4.8). This ranged from 7.5 items in
China (SD = 4.2) to 10.4 items in South Africa (SD = 4.7). Only 1%
of respondents did not select any of the presented items. Women
were more interested than men in seeing steamed, baked or grilled
items, plenty of vegetables and fresh ingredients in restaurants
(v2 ranged from 36.2–13.3, p < .001). Older adults were signiﬁcantly
more interested in seeing steamed, baked or grilled items and
plenty of vegetables on the menu, compared to younger adults
(v2 ranged from 40.3 to 62.9, p < .001), but there was no age differ-
ence on wanting to see fresh ingredients used (p > .05). Note, the
data split by gender and age groupings are not shown.
For chefs and operators to provide the most appealing menus it
is important to know when they should put most emphasis on
healthy menu items versus occasions when diners just want to
treat themselves. As such we explored how likely diners were to
choose a healthy option from the menu on several different occa-
sions. The occasions when diners were likely to choose healthyTable 2
Items that diners wanted to see in restaurants to make healthier menu’s (n = 5000; 500 p
Global USA UK Poland Braz
(%) (%) (%) (%) (%)
Preparation techniques
Steamed, baked or grilled 64.0 70.6 61.6 71.0 70.2
Fresh ingredients used 63.6 47.0 50.4 64.8 55.8
Prepared with healthy oils/fats 54.9 56.4 56.2 51.6 49.0
Local ingredients 31.6 31.6 32.2 24.2 28.0
Adding healthy ingredients
Plenty of vegetables 59.0 59.8 55.8 65.4 55.6
Fish dishes 55.0 44.6 39.8 61.8 58.2
With lean meat 52.3 56.6 48.4 60.6 59.8
Grilled vegetables 41.3 58.0 40.4 41.0 48.6
Removing ‘unhealthy’ ingredients
Low in fat 58.8 56.2 55.8 53.8 67.0
Without additives 52.1 43.8 40.0 19.8 41.6
Lower in calories 43.5 48.6 48.0 38.2 45.8
Low in sugar 41.0 42.4 45.2 28.6 45.0
Gluten free 27.2 23.2 16.8 16.0 28.2
No cream based sauces 22.3 19.8 27.2 32.2 20.2
Not seasoned with salt 22.1 38.2 33.4 30.2 21.2
Serving style
Right sized portions 42.3 52.2 48.2 30.2 40.4
Smaller or half sized portions 27.4 41.6 35.0 23.2 36.8
Offering alternative options
Healthier side dishes 57.1 60.0 50.8 54.0 55.2
Wholegrain options 39.4 50.6 34.2 49.2 49.0
Vegetarian dishes 32.0 30.2 31.0 26.4 34.0options are presented in Table 3 by time of day, time of week,
and purpose. All country differences on all options were signiﬁcant
at p < .05, indicating large cultural differences between the
evaluated countries. In terms of time of day, lunch was globally
reported as the time of day when diners are most likely to choose
a healthy option (65.4%), followed by dinner and then breakfast.
This was largely due to lunch being the most common occasion
to eat at a restaurant. At an individual country level, China and
Russia rated breakfast as the most likely time to eat healthily,
and USA, Poland, Turkey and Indonesia rated dinner as the most
likely time. For time of the week, on average diners were more like-
ly to choose healthy items on weekdays (Monday–Friday) and least
likely to choose healthy items on Saturday and Sunday. This trend
was repeated in all individual countries with the exception of
Brazil, where diners were more likely to choose healthy on a
Friday and Saturday night, compared to the rest of the days of
the week. Purpose of healthy eating was relatively consistent
across most countries, although the ratings varied in level, wither country).
il China S.Africa Germany Russia Turkey Indonesia
(%) (%) (%) (%) (%) (%)
48.8 77.8 44.6 64.0 68.6 58.6
61.2 67.6 65.2 63.6 68.8 81.0
57.8 60.8 51.2 54.9 67.8 58.4
22.6 32.4 32.4 31.6 46.2 34.0
45.4 68.8 59.6 59.0 51.0 64.4
54.6 57.8 52.0 55.0 66.8 49.0
31.2 62.4 49.6 52.3 47.2 59.2
13.2 58.6 38.4 41.3 52.4 15.2
53.4 63.4 51.6 58.8 67.0 74.6
61.2 50.6 46.6 52.1 77.4 73.2
45.8 49.2 33.0 43.5 44.2 50.8
41.0 53.6 35.2 41.0 36.6 55.2
13.6 29.6 23.6 27.2 35.4 37.6
18.4 29.2 21.0 22.3 15.6 19.2
13.4 25.4 10.6 22.1 30.6 7.8
34.8 49.2 33.4 42.3 34.0 62.6
13.2 42.4 28.8 27.4 20.2 20.0
60.2 70.8 54.0 57.1 44.6 63.0
15.8 58.2 40.8 39.4 41.4 27.0
46.8 37.0 32.4 32.0 12.6 40.6
Table 3
Factors inﬂuencing healthy choices on menu items (n = 5000; 500 per country).
Global USA UK Poland Brazil China S.Africa Germany Russia Turkey Indonesia
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
Occasions for healthy eatingb
Time of day
Breakfast 58.9 35.8 45.4 65.4 70.2 77.2 57.6 46.0 62.4 64.2 64.4
Lunch 65.4 56.0 66.8 58.2 83.0 72.8 72.4 56.8 54.6 62.8 70.2
Dinner 61.7 57.0 55.4 58.8 70.6 74.4 63.6 52.2 47.4 67.4 70.4
Time of week
Monday 62.0 54.4 60.2 59.6 69.4 74.0 69.0 45.4 60.2 61.2 67.0
Tuesday 61.8 54.2 60.2 57.8 69.6 72.8 70.6 45.6 58.8 60.8 68.0
Wednesday 62.1 53.8 60.8 57.6 68.4 76.4 68.2 46.6 58.2 61.6 69.4
Thursday 61.4 54.0 60.0 55.6 68.0 75.4 67.6 46.8 57.6 60.6 68.0
Friday 59.1 49.0 53.6 55.6 75.4 74.4 54.4 49.0 51.4 59.8 68.2
Saturday 53.3 45.4 46.2 50.8 73.2 71.4 45.6 46.2 41.8 50.8 62.0
Sunday 53.0 46.2 47.6 51.2 68.4 70.0 52.0 45.6 40.8 49.8 58.0
Purpose
Trying to manage weight 68.7 67.0 71.2 71.8 66.6 69.6 79.0 64.4 59.8 67.6 70.2
When I am not feeling healthy 63.8 54.2 60.2 70.8 63.0 72.4 67.0 52.6 61.4 66.4 70.2
Someone else chooses healthy 61.1 52.0 53.4 65.0 64.6 82.8 64.4 47.4 52.0 62.4 67.4
At a business meeting 52.4 44.6 46.6 57.8 61.6 59.2 60.2 45.4 47.4 54.0 47.0
In preparation for an event 49.4 41.4 55.0 56.4 62.8 58.8 51.8 39.6 38.8 47.6 41.8
When life is hectic 45.5 32.0 38.8 47.2 68.4 57.0 42.4 37.4 48.4 43.6 39.4
Depending on the weather 43.1 31.4 49.0 43.4 49.0 55.2 43.4 38.4 32.6 43.8 45.2
Barriers to healthy eatinga
Healthy options are expensive 57.1 56.2 45.6 69.4 59.2 65.8 57.4 48.6 51.4 60.2 57.0
Healthy options are not tasty 43.1 40.2 46.6 41.6 38.8 38.0 43.4 31.6 58.0 46.2 46.8
Healthy options are not ﬁlling 45.4 41.6 48.8 51.4 39.2 41.6 47.2 27.8 63.8 47.2 45.0
Bold items indicate the top 3 items per category.
a Percentages reﬂect those participants who ‘‘slightly’’ or ‘‘strongly’’ agreed to these statements.
b Percentages reﬂect those participants that recorded that they were likely to choose healthy on these occasions: ‘‘very often’’ or ‘‘quite often’’.
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‘when someone else chooses healthy’ being the top three reported
reasons for choosing healthy. The only exceptions to this were peo-
ple in the United Kingdom, who also rated ‘getting ready for an
event’ in the top three, and Brazil who reported ‘when life is hectic’
in the top three reasons to choose healthy. The majority of age and
gender differences were signiﬁcant at p < .05, in general women
selected all of the ‘‘healthy eating occasions’’ options more fre-
quently with men and the selections decreased with increasing
age.3.3. The barriers diners face in choosing healthier restaurant meals
Developing menus to ensure that diners want to order the
healthier items requires an understanding of what the diners think
of current healthy options. Table 3 presents the diner reactions to
perceived barriers to choosing healthy options on menus. Globally,
57.1% of diners reported that they thought that healthy items tend-
ed to be more expensive, 43.1% of diners thought that healthy
options don’t usually sound as if they would be tasty and 45.4%
of diners conveyed that often healthy options are not ﬁlling.
There were signiﬁcant differences between the countries in terms
of taste (v2 = 90.7, p < .001), satiation (v2 = 155.3, p < .001) and
expense (v2 = 97.7, p < .001). Russian diners were more convinced
than other countries that healthy items were not very tasty or sati-
ating. Among all countries Brazil had the highest opinion of healthy
menu items, having among the lowest ratings of dissatisfaction
with the taste and satiation of healthy dishes. Compared to wom-
en, men thought that healthier dishes were less tasty (47% com-
pared to 43%, v2 = 27.9, p < .001), and less satiating (51%
compared to 45%, v2 = 54.9, p < .05). There was no difference in
terms of expense (p > .05). Compared to older adults, younger
adults thought healthy meals were less tasty (46% in adults aged
18–24 compared to 37% in adults aged 55–64: v2 = 23.7,
p < .001), less satiating (47% in adults aged 18–24 compared to37% in adults aged 55–64: v2 = 22.7, p < .001), and more expensive
(59% in adults aged 18–24 compared to 50% in adults aged 55–64:
v2 = 30.1, p < .001). Correlational analyses were used to evaluate
the associations between ratings on expense, taste and satiation
of current healthy menu offerings. Analyses revealed that ratings
on taste and satiation were strongly positively correlated to each
other (r = .528, p < .001), indicating that if a diner thought a healthy
item was less tasty, they also thought it was less satiating. The
association of taste and satiation to expense was also positive
and signiﬁcant, but the associations were less strong (association
between taste and expense, r = .290, p < .001 & satiation to
expense: r = .352, p < .001).
3.4. Diner reactions in different target groups
When looking at those who identiﬁed as non-meat eaters, 30%
of vegetarians/vegans/pescatorians were satisﬁed with current
healthy options, which was signiﬁcantly higher than meat-eaters
(only 16.6% were satisﬁed: v2 = 58.57, p < .001). They were also
more interested in small changes than those that chose a meat-
based diet (F(1,1) = 79.2, p < .001). Diners who reported food aller-
gies or intolerances were more satisﬁed with current healthy
options (21%) than those without food allergies or intolerances
(17.2%: v2 = 9.1, p < .001) and they were more interested in small
changes (F(1, 1) = 13.4, p < .01). More people with food allergies
or intolerances reported that healthy meals were expensive
(60.3% vs. 56.4% among people without food allergies of intoler-
ances: v2 = 4.5, p < .05).4. Discussion
The current study sought to provide new international insights
into the desires and barriers of diners in choosing healthy restau-
rant meals. In light of this we evaluated what diners wanted to
see on restaurant menu’s, what changes they wanted to see made,
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of the potential barriers of price, taste and satiation.
Remarkably, only 18% of diners globally surveyed were com-
pletely satisﬁed with current healthy options on restaurant menus.
Notably, 43% indicated room for improvement. This suggests a
deﬁnite need to change for chefs and operators in their current
menus and overall should act as a wakeup call to the industry.
This is particularly important as higher satisfaction with current
healthy options was associated with eating at restaurants more
often and every restaurant wants to provide satisfaction to its
patrons and potentially increase the number of diners.
The majority of diners were interested in seeing small, healthier
changes to the menu. This supports the notion that small changes
are an important strategy to making improvements to the healthi-
ness of restaurant menus. Diners are caught at the intersection of
wanting to eat healthy but also wanting to treat themselves on
the weekend or for special occasions. Small changes can appeal
to a diner whereas a total overhaul of a restaurant menu or favorite
dish is less appealing to diners. A joint report of the American
Society for Nutrition, the Institute of Food Technologists, and the
International Food Information Council advocates for the small
change approach to help address the obesity epidemic (Hill,
2009). The report identiﬁes several ways that small changes, such
as the ones identiﬁed by the participants of our research, could
have a positive impact on health. This is important as small
changes are more feasible to achieve and maintain than large
changes and that even small changes can have a big effect on body
weight regulation. Furthermore, the small change approach can
help mitigate the environmental factors that encourage and pro-
mote overeating, which can work for or against those who want
to reduce calories (Wansink et al., 2009). We tend to underesti-
mate calories consumed in restaurant meals and we eat ‘‘mindless-
ly.’’ By making small changes to restaurant meals, chefs and food
service operators could make a valuable contribution to reducing
energy intake and increasing healthiness of food consumption of
diner’s throughout the world. Moreover, given the high level of
interest of diners in seeing more items on the menu which are
nutrient dense, such as more vegetables and ﬁsh dishes, small
changes made by chefs may also be able to impact on the overall
energy density of diner’s diets which is linked to higher satiation
and better health (Nicklas, Drewnowski, & O’Neil, 2014).
Diners in our study wanted to see changes made to preparation
techniques with the most interest in steaming, baking, and grilling
foods, alongwith the use of fresh ingredients prepared using health-
ier fats and oils. They also wanted to see the addition of healthy
ingredients including the use of more vegetables, ﬁsh, and lean cuts
ofmeat. These changes point to not onlywhat diners want butwhat
they seemissing in today’s restaurant offerings. It is also interesting
that the positive changesweremore oftenmentioned than negative
changes (i.e., removing ingredients deemed to be unhealthy such as
cream-based sauces or high in sodium). This implies that chefs and
food service operators have an opportunity to add healthy ingredi-
ents and promote healthy food preparation techniques without
dwelling on the negatives (low fat or low sodium). There were
strong gender, age and country inﬂuences on the small changes that
diners wanted to see, which should be taken into account by chefs
and food service operators in various countries.
Understanding when diners want healthier meals could help
chefs and operators to decide when they need to increase or high-
light healthier options. Certain meals (lunch, dinner), days of the
week (Monday to Friday) and certain occasions (managing weight,
when a friend chooses healthy or when not feeling well) were key
triggers for choosing healthy options. This is of note to chefs and
operators, as they know that most diners on these occasions are
already interested in eating more healthily, but it indicates that
extra effort needs to be made on other occasions (e.g., breakfastand on weekends when diners are not as likely to be looking for
healthy options). Interestingly choosing these options were strong-
ly related to frequency of eating out, indicating that people who eat
out more frequently are more likely to eat more healthily than
those who eat out less. It is therefore important for chefs and
operators to be aware that they may have different challenges from
‘‘regular’’ diners from those who are less frequent diners. In a study
on healthy dining, it was found that subtle reminders on health
and nutrition on the menu increased the selection of healthier
options among dieters (Papies & Veling, 2013). It was concluded
that expanding the options of tasty, less caloric foods at compara-
ble prices to other offerings of the menu could make restaurants
more desirable to the health conscious diner.
Despite the positive comments from diners, we also identiﬁed
perceived barriers. More than half reported that they thought that
current healthy options were too expensive and slightly less than
half thought that healthy items would not taste good or be satiat-
ing. This indicates strong room for improvement in how chefs and
operators develop their menus. Although this can be difﬁcult for
Chefs and operators to achieve, changes do not need to involve
entire renovations of their menu’s, but can involve making small
changes to their top dishes so they become slightly healthier.
Chefs and operators can also improve the descriptions of their
healthier dishes, beyond simply stating ‘‘healthy option’’, so they
sound more appealing to diners and inspire them to choose that
dish. This is vital, as diners eat with all of their senses and the
words they see to describe menus can have a big impact on choice.
Descriptive names not only improve the perception of the how the
item will taste and the enjoyment of the food, but it also improves
the sales and leaves a favorable impression of the restaurant in the
diner’s mind (Wansink, van Ittersum, & Painter, 2005).
One striking ﬁnding from the current study was the strong
inter-country differences in terms of desires and barriers to choos-
ing healthy meals in restaurants. For example, in Brazil and China
the frequency of choosing health meals was much higher than in
Germany and Russia. Moreover, in Indonesia and China the current
level of satisfaction was quite high compared with the UK and
Germany, where complete satisfaction with current offerings was
quite low. These inter-country differences could result from a myr-
iad of inﬂuences, for example they could represent a large differ-
ence in current meal offerings in the countries, the traditional
eating patterns and the perception of foods as healthy or other-
wise. Irrespective of the cause of these differences the implication
is clear that interventions and programs to improve the healthiness
of restaurant meals need to be tailored to local markets and needs
to ensure they are appealing to local diners.
This research establishes the needs and barriers of diners, how-
ever further research will also help to enhance our knowledge and
the ability to provide targeted services. For example, we now know
what type of small changes diners want to see, but it is also of
interest to determine which type of dishes diners are prepared to
see changes on. It is also of use to know more about the best
approach to communicating small changes to diners. In the past,
many chefs and food service operators have taken a ‘‘stealth
health’’ approach. That is, the dish might be healthier but there is
no desire to call out the healthy features for fear diners will reject
it. However, there is some indication that health and nutrition is a
growing trend in the restaurant industry. The National Restaurant
Association’s What’s Hot 2015 Chef Survey reveals that health and
nutrition are ‘‘hot’’ with diners, especially healthier children’s
meals, vegetarian dishes and sustainable sourcing (National
Restaurant Association, 2015). Transparency on the menu might
be the right complement to a stealth approach to health and nutri-
tion in the food service industry. Either way, menu items with
appealing descriptions that show no taste compromise are of inter-
est to the vast majority of diners.
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sive questionnaire and an international population. However, there
are also some limitations which should be taken into account when
interpreting the ﬁndings. First, the current study was completed
using an online panel which was restricted to those that ate out
at least once per week, which may have led to an underrepresen-
tation of people from a lower socioeconomic status in the sample.
This could limit the generalisability of current ﬁndings to current
restaurant eaters and those that are from a slightly higher socioe-
conomic status. Second, the deﬁnition of ‘healthy’ in the current
study was deliberately left undeﬁned to study respondents, as (a)
‘healthiness’ of meals is hard for diners to gauge, and (b) we want-
ed to understand without educating diners what they currently
thought of restaurant meals in terms of their own perception of
healthiness. While this gives interesting insights into current per-
ceptions of diners it could mask some ﬁndings, for example in cas-
es where diners inaccurately perceive some restaurant meals as
healthy. Finally, some of the terms used in the questionnaire, such
as the meal times and occasions, may be less appropriate for some
cultures which may affect the interpretation of the results for some
countries, however they were chosen to provide a comparison
point across countries.
Bringing healthier meals to restaurants that are appealing to
diners could have an impact on overweight and obesity.
However, improving health in these settings is not just the respon-
sibility of chefs and operators, there are also many other key play-
ers that are needed to work together to ensure success. While chefs
and operators can make a kick start to leverage efforts, everyone
associated with the food service industry needs to participate, all
the way from governments to diners. All of these key players are
involved in either indirect changes (e.g., new regulations) or direct
changes (e.g., enabling individual behavior change through educa-
tion and awareness programmes). Given the large number of chefs
and operators and the large number of meals catered for, these
small, but vital changes can really add up to make a big difference
towards the global overweight and obesity epidemic.
5. Conclusions
In summary, the majority of diners were not completely satis-
ﬁed with current healthy options, highlighting the need for
improvement. Diners wanted to see small, healthy changes and
responded clearly about which items they wanted to see included
by chefs and operators on menus to make them healthier, if they
are not already present on menus. Overall, healthy options were
often linked to lower taste and satiation and higher price, as such
menus reporting healthy dishes need to be altered to ensure these
barriers are overcome. Diners had clear preferences for when they
wanted healthier meals. Chefs and operators from all sized opera-
tions (small independent to large multi-unit food service) can use
this information to know when to highlight healthier meals, and
when more work is needed to sell these dishes. Differences in
the needs and wants of diners per socio-demographic and personal
factors were present indicating the need to tailor menus and the
manner of selling meals locally.
Conﬂict of interest
R.S.N., R.vd.M., A.B. and L.C. are employees of Unilever R&D.
Unilever produces foods which are marketed to ﬁt in a healthy dietand lifestyle and is the owner of the Unilever Food Solutions
Service. ‘‘Seductive Nutrition™’’ is a trademarked term, owned by
Unilever Food Solutions. CR was sponsored for her time given to
this research by a grant from Unilever and is on the speaker’s
bureau for the Gatorade Sports Science Institute.Author involvement and disclosures
All authors have been involved in the design of the study, draft-
ing or revising of the manuscript for intellectual content and
approved the ﬁnal version to be published. Preliminary data from
this research in a basic form was released as a non-academic PR
material report ‘‘Seductive Nutrition’’ in a Unilever series entitled
theWorld Menu Reports. A copy of this booklet can be downloaded
at: http://www.ufs.com/company/media-center/world-menu-re-
port/world-menu-report-3.
Acknowledgements
We would like to thank the participants for their time and
effort. We would also like to acknowledge the efforts of everyone
involved in the data collection process and development of the
Seductive Nutrition™ service, in particular Mathilde Terink, Bas
van Waveren, Kees van Erp, Lynn Gately and Eva Skoog.References
American Heart Association. (2013). Heart disease and stroke statistics-2013
update: A report from the American heart association. Circulation, 127,
143–152.
Data Monitor. (2013). Data monitor consumer trends. Data Monitor.
Gilden Tsai, A., Williamson, D. F., & Glick, H. A. (2011). Direct medical cost of
overweight and obesity in the United States: A quantitative systematic review.
Obesity Reviews, 12, 50–61.
Heshmat, S. (2011). Eating behavior and obesity: Behavioral economics strategies for
health professionals. New York: Springer Publishing Company.
Hill, J. O. (2009). Can a small-changes approach help address the obesity epidemic?
A report of the joint task force of the American Society for Nutrition, Institute of
Food Technologists, and Information Food Information Council. American
Journal of Clinical Nutrition, 89, 477–484.
McCrory, M. A., Fuss, P. J., Hays, N. P., Vinken, A. G., Greenenberg, A. G., & Roberst, S.
B. (1999). Overeating in America: Association between restaurant food
consumption and body fatness in healthy adult men and women ages 19 to
80. Obesity Research, 7, 564–571.
National Restaurant Association. (2015). What’s hot 2015 chef survey. Available at
<http://www.restaurant.org/Downloads/PDFs/News-Research/WhatsHot2015-
Results.pdf http://www.restaurant.org/News-Research/Research/What-s-Hot>
[Accessed 19.01.15].
Nicklas, T. A., Drewnowski, A., & O’Neil (2014). The nutrient density approach to
healthy eating: Challenges and opportunities. Public Health Nutrition, 17,
2626–2636.
Papies, E. K., & Veling, H. (2013). Healthy dining: Subtle diet reminders at the point
of purchase increase low-calorie food choices among both chronic and current
dieters. Appetite, 61, 1–7.
Thaler, R. H., & Sunstein, C. R. (2013). Nudge: Improving decisions about health, wealth
and happiness. New Haven, CT: Yale University Press.
Todd, J. E., Mancino, L., & Lin, B. H. (2010). The impact of food away from home on
adult diet quality (Rep. No. 90). United States Department of Agriculture.
Wansink, B., Just, D. R., & Payne, C. R. (2009). Mindless eating and health heuristics
for the irrational. American Economic Reviews, 99, 165–169.
Wansink, B., van Ittersum, K., & Painter, J. E. (2005). How descriptive food names
bias sensory perceptions in restaurants. Food Quality and Preference, 16,
393–400.
World Health Organisation. (2014). Obesity and Overweight. WHO Fact Sheet
series, No. 311.
